Purpose of the Study: This article evaluates the influence of local district conditions on subjective quality of life of older South African adults. Policymakers increasingly recognize that "successful" aging policies must not only address physical health needs but also factors that influence subjective well-being. Design and Methods: To investigate the influence of area-level distribution of "public goods" on well-being in a low-and middle-income setting, nationally representative WHO-Study of Global AGEing and Adult Health (WHO-SAGE) survey data is combined with district-level data that captures built resources and health system distribution. Multilevel regression modeling is utilized to explore how community context, including built resources and health infrastructure quality, influence older persons' quality of life and how chronic health conditions may moderate this relationship while controlling for important individual characteristics. Results: While controlling for individual and district level factors, it is found community level provision of built resources of basic services (i.e., water, sanitation, electricity, housing) has a modest but significant impact on older persons' subjective well-being. Further, this effect on older persons' perceptions of quality of life is moderated by individual chronic health status; individuals with a chronic health condition do not receive an equivalent benefit from district built condition like those without an illness do. Implications: This work adds to the literature concerning the effect of environments in low-and middle-income countries on older adults' subjective well-being. It also adds to the growing literature on the complex relationship between subjective well-being and health in diverse contexts.
Introduction
South Africa has one of the fastest-aging populations on the continent; the United Nations predicts that between 2009 and 2050, the country's population over the age of 50 will double to 14% (United Nations, 2011) . Many countries, including South Africa, want to help their populations "age well" and are beginning to understand that aging well includes not only an absence of disease and illness but also an enhancement of an individual's subjective well-being (Jivraj, Nazroo, Vanhoutte, & Chandola, 2014; Muldoon, Barger, Flory, & Manuck, 1998) . Both subjective well-being (i.e., perceived quality of life) and better physical health are indicators of "aging well" and may reflect an individual's access to community resources and "public goods." This is particularly true for older adults who "age in place." Such adults rely on family and the local community for resources and generally do not age in an institutional setting (Schatz, Madhavan, Collinson, Gómez-Olivé, & Ralston, 2015) . In South Africa, most adults age in place, which makes it an ideal location to examine how community context shapes subjective well-being and health outcomes for the aged.
However, until recently, few data sources have been available to investigate the health and subjective wellbeing of older adults in low-and middle-income countries (LMICs) such as South Africa . Most of this research has been done in the United States or other high-income countries and may not apply to other contexts (Burgard & Lee-Rife, 2009; Villarreal & Silva, 2006) . Also, the existing literature on how community context influences health has focused largely on income inequality only, not community resources or infrastructure, and has not examined the role of place beyond a simple rural/urban distinction. Perhaps most important, few studies have investigated the role of community resources in terms of physical health alongside subjective well-being, even though health and well-being are thought to have a reciprocal relationship (Steptoe, Deaton, & Stone, 2015) . The purpose of this study is to examine a nationally representative sample from a middle-income country (South Africa) to determine how health and local community resources affect older adults' subjective well-being. By using unique measures of arealevel "public goods" that may be more relevant for subjective well-being than traditional measures of income or public spending, in particular in an emerging economy such as South Africa's, this study will improve our understanding of what contributes to successful aging in place. Also, this study is important as one of the few studies that use multilevel modeling to investigate contextual effects on individual subjective well-being while controlling for individual characteristics.
Theoretical Framework and Past Literature
Community Context-Built Resources Although the gerontology literature largely agrees that both social and physical environments contribute to aging well, the latter has been understudied in LMICs (Robert, 2002; Wahl, Iwarsson, & Oswald, 2012) , even though older adults (like children) are thought to be more impacted by their local conditions (La Gory & Fitpatrick, 1992; Lawton & Nashemow, 1973; Robert & Li, 2001 ). Based largely on work from high-income countries (e.g., United States, Japan), income inequality, absolute and relative deprivation, community socioeconomic status, and public expenditures have all been theorized and tested as community factors that influence individual health on the principle that the socioeconomic status of a community directly shapes the physical and social environment (Dunn, Burgess, & Ross, 2005; Robert, 1999) . This existing research typically uses some measure of income or income inequality to capture material resources (Dunn et al., 2005; Gough & Thomas, 1994; Kaplan, Pamuk, Lynch, Cohen, & Balfour, 1996) . This literature is largely influenced by Wilkinson (1992) , which suggests that relative income or deprivation is more important in explaining health outcomes than absolute income levels (Lynch et al., 2004) .
A neo-material outlook builds on Wilkinson's general theory but understands that these inequalities originate from the differential accumulation of exposures and experiences from the material world (Lynch et al. 2000; Marmot and Wilkinson 2006; Farmer 2005) . In this context, the question of what types of resources are important for subjective well-being emerges. Recent research suggests that basic community built resources (i.e., water, sanitation, electricity) are still an issue for LMICs; therefore, looking at community built resources provides a way to study the effect of place on a populations' health and wellbeing (Burgard & Lee-Rife, 2009; Burns & Snow, 2012; Ravallion & Lokshin, 2010) . For example, Burgard (2002) found that district-level measures of developed infrastructure explained some of the racial difference in child stunting in South Africa, and Knight, Song, and Gunatilaka (2009) found differences in life satisfaction at the province level related to the extent of government funding of public services and infrastructure, such as phone lines. Burns and Snow (2012) found that municipal services such as water, electricity, sanitation facilities, and type of housing shape the daily experiences of residents, which in turn contributes to increased sexual health risk behaviors. The present study extends this research and, building on Burns and Snow by including a measure of healthcare quality in the conceptualization of built resources, argues that built resources are "public goods" capable of increasing older adults' health and well-being (Dunn et al., 2005; Lynch et al., 2000) .
Healthcare and HIV Status
Public healthcare is the primary source of care for most South Africans (Harris et al., 2011) , but the healthcare system is often characterized as dysfunctional and plagued by a legacy of discrimination and underdevelopment (Coovadia, Jewkes, Barron, Sanders, & McIntyre, 2009 ). The postapartheid system has tried to improve access to healthcare by using districts as the administrative unit for distributing health resources at local community health centers (Garrib et al., 2008) . The distribution of health infrastructure is important because access to basic health services has been shown to have important implications for health and wellbeing (Lynch et al., 2000; Sen, 2001 ). In the United States, the distribution and quality of primary care within states is significantly associated with health outcomes (Shi & Starfield, 2000; Shi, Starfield, Politzer, & Regan, 2002) .
Despite these improvements, many older persons in subSaharan Africa still lack consistent access to basic healthcare (Aboderin, 2010) . This is troubling because their rates of non-communicable diseases and chronic conditions are rising (Anderson and Phillips, 2006; Kahn et al., 2006; Kahn, 2006; Thorogood, Connor, Hundt, & Tollman, 2007) . The healthcare system and families are also strained by the enduring HIV/AIDS epidemic. In 2007, at the time of the study the prevalence of HIV in individual districts ranged from 7 to 40% (Day, Barron, Monticell, & Sello, 2009) . Although older adults in South Africa are infected at lower rates (6.4%; Negin et al., 2012; Schmid et al., 2009) , the high HIV prevalence stresses their family and household systems (Nyirenda, Chatterji, Rochat, Mutevedzi, & Newell, 2013) . As such, this study argues that districts with higher HIV prevalence will stress the healthcare infrastructure of the district and divert resources away from older persons' needs.
Subjective Well-Being
Health and subjective well-being are thought to have a reciprocal relationship (Diener & Chan, 2011; Steptoe et al., 2015) . Well-being refers to an "individual's appraisal of his or her life situation as a whole; the totality of pleasures and pains, or quality of life" (Ormel, Lindenberg, Steverink, & Verbrugge, 1999) , which is broader than a conceptualization of physical health. However, the literature on the influence of community factors has generally ignored subjective well-being outcomes. This is surprising because researchers often assume psychological ill effects to be a major pathway from environment to health (Kawachi, Kennedy, & Glass, 1999) . Also, of the few studies on health, subjective wellbeing, and community-level factors, none were conducted in LMICs. This is an important gap because South Africa is likely to be different; for example, whereas the relationship between age and well-being is consistently U-shaped in high-income countries, in South Africa well-being changes little with age (Steptoe et al., 2015) . In this study, the theoretical frame for explaining the relationship between health and community context is extended to include subjective well-being, arguing that including both measures provides a more precise description of the health and well-being of older people to inform intervention policy (Bowling, 2011; Debpuur, Welaga, Wak, & Hodgson, 2010) .
Place: South African Districts
The study also draws on placed-based theories that posit that distribution of public goods have consequences for older persons' quality of life (Dunn et al., 2005; Farmer, 2005; Lynch et al., 2000) . Although place can refer to tangible and intangible concepts such as location, political unit, or attachment (Burns and Snow, 2012) , place here refers to the service environment of South Africa, which is made up of nine provinces (comparable to U.S. states) divided into 52 districts (comparable to U.S. counties). The Municipal Structure Amendment Act of 2000 allocated infrastructural development to districts, making them the main infrastructural service environment in which older adults live.
Research Hypotheses
Figure 1 displays the conceptual model. The fundamental premise of the model is that broader dynamic and interactive social, political, and economic processes structure access to societal resources, which are public goods potentially influencing evaluations of subjective well-being and ultimately impacting physical health. In other words, the infrastructure of a district may play a role in how the elderly perceive their lives and opportunities for care, which in turn has an effect on their health, perhaps through the pathway of chronic stressors. Thus, this study investigates the following hypotheses:
H1: Built resources in a district are positively associated with subjective well-being among older South Africans. H2: More investment in district health services translates into better subjective well-being for older persons. H3: District level factors interact with the presence of a chronic health condition to explain individual level perceived quality of life.
Methods

Data
The individual health and sociodemographic information was drawn from the WHO Study of Global AGEing and Adult Health (WHO-SAGE) Wave-1. WHO-SAGE is a study of cohorts of persons aged 50 years and older with a comparison sample of younger adults aged 18-49 years, implemented in six LIMCs, including South Africa. WHO-SAGE provides individual data, including sociodemographic characteristics, health status, physical functioning, health examination and biomarkers, well-being and quality of life, and household wealth information (WHO-SAGE instruments and data are publicly available through their project website (www.who.int/healthinfo/sage/)). Data for Wave-1 in South Africa was collected from March 2007 to September 2008. The sample design entailed a two-stage stratified random cluster sample that yielded national and sub-national level estimates, stratified by province, place of residence (urban and rural), and race (Phaswana-Mafuya et al., 2012) . In sampled "older" households, any household member aged 50 years or older was eligible for interview. The individual response rate was 77%. The data weights were created with post-stratified individual probability weights based on the selection probability at each stage of selection, and post-stratified by province, sex, and age according to Statistics South Africa's 2009 medium midyear population estimates (Naidoo, 2012) . (For more detail on WHO-SAGE survey methods and materials, see Kowal et al., (2012) and World Health Organization (2013) (Day et al., 2009) .
Only cases with valid responses were included in the analyses. After deleting missing cases, the resulting sample consists of 2,937 respondents between the ages of 50 and 105 from 42 districts. The average number of observations within a district is 69.9 with a range of 5-276 respondents.
Variables
To measure overall subjective well-being, the eight-item WHO Quality of Life (WHOQoL) scale is used; a shortened version of the WHOQoL Brief found to be a comparable measure (Rocha, Power, Bushnell, & Fleck 2012) . The WHOQoL instruments contains a set of international, cross-culturally comparable tools used to assess quality of life and provides a measure of the eudemonic component of subjective well-being (Phaswana-Mafuya et al., 2013; Skevington, Lotfy, & O'Connell, 2004) . The measures have been used widely in cross-national research and have been found to constitute robust indicators (Skevington et al., 2004) . The scale combines responses to eight questions covering four domains of perceived quality of life: physical, psychological, social, and environmental (Schmidt, Mühlan, & Power, 2006) . The eight questions ask if the respondent had (a) enough energy for daily life, (b) enough money to meet needs, (c) ability to perform daily activities, and satisfaction with (d) health, (e) self, (f) personal relationships, (g) condition of living space, and (h) overall quality of life. The items were summed and transformed to a scale with a range of 0-100, where a higher score indicates a better quality of life (α = 0.84).
To capture differential infrastructure development across districts, three measures of district context are examined, including one measure of the healthcare system. First, built environment index is a composite measure that uses the proportion of the district that has access to four commonly used municipal services: housing, water, sanitation, and electricity. This information was drawn from the South African General Household Survey where individuals reported if they were living in a traditional dwelling (made of clay or other locally available materials), and if their household had piped water, modern sanitation, and electricity. For each case, Z-scores were created for each variable and summed (α = 0.90). In the resulting measure, a higher built environment index value means the district environment had more resources. Second, nurse clinical workload is the average daily number of patients a professional nurse attends to in primary healthcare facilities, which is an accepted indicator of the quality of patient care (Day et al., 2009 ). Third, HIV prevalence rate is a measure of the percentage of the district's adult population in 2007 with HIV. Because the HIV prevalence rate was found to have significant left skew, it was recoded into four dummy variables: districts with rates between 7.3 and 21.3 (first; reference group), between 22.4 and 28.9 (second), between 29.2 and 33.2 (third), and between 33.3 and 41.6 (fourth). At the district level, controls for population density (per km 2 ) and percentage unemployed are included in the regression models.
To capture individuals' physical health, the presence of a chronic health condition or not is examined, which is an accepted measure of morbidity/comorbidity (Robert & Li, 2001) . With reference to diabetes, stroke, angina, hypertension, asthma, and chronic obstructive pulmonary disease, respondents were asked whether they had "ever been told by a health professional that you have" or had "ever been diagnosed with" any of the conditions, where 1 = yes and 0 = no.
The analysis also includes controls for individual factors that relate to well-being in this population (Schatz, Gómez-Olivé, Ralston, Menken, & Tollman, 2012; Westaway, Olorunju, & Rai, 2007) . Sex was coded with males as 0 (reference group) and females as 1. Race originally assigned individuals to one of four racial categories: African, Colored, Indian, or White. These categories were assigned by the apartheid government and still reflect relative social rankings (Burgard & LeeRife, 2009; Seekings & Nattrass, 2005) . Race is recoded into Black African and Others, with Others as the reference group. A dichotomous marital status variable was generated-Married or Not married (i.e., those never married, separated, divorced, or widowed). Education was coded as No formal education, Primary school or less (7 years or less), and Eight plus years (reference group). The households' socioeconomic status (SES) was an index based on 21 variables including self-reported income, type and size of dwelling, access to water and electricity, appliances and livestock owned, and available transportation. The score was derived through principal component factor analysis that was divided into quintiles and then grouped into three variables: Low SES, Medium SES, and High SES (reference group). Finally, to account for resident stability or time in the district, the analysis includes Not Moved, a dummy variable coded as 1 if the respondent had not moved districts in the past 2 years.
Analysis
All analyses were conducted using Stata 13 (StataCorp, 2013) . Descriptive statistics are presented for district (level 2) and individual (level 1) variables. Random effect linear regression was then used with individuals that are nested within districts to assess the effect of district characteristics while controlling for individual characteristics. An empty model was ran and determined that there was significant variation in perceived quality of life conditions at the district level. Deviance tests or likelihood ratio tests were used to compare the relative fit of models, and Snijders and Bosker (2011, p. 49) criteria for model fit was used; all models presented met this criteria. Interaction terms between chronic health condition and the built resource index, nurse clinical workload, and HIV prevalence were created and tested. Only built resource index was found to have a significant interaction with chronic health condition and is thus shown in the final model. In regression models, percentage African is left out as a control because the linear form was highly collinear with the main independent variable (built resource index). This is consistent with research in the United States that finds racial minority concentration is not a determinant of individual health measure at the county or state level (Dunn et al., 2005; Mellor & Milyo, 2004) .
For the final models presented here, multicollinearity was tested for and found that the variance inflation factor did not exceed 4.24 in any model. Individual (level 1) weights were normalized and all the data presented is weighted. Supplementary analyses were conducted using unweighted data, but results were generally consistent with weighted data. Tables 1 and 2 Respondents had a mean age of 61.60 (range of 50-105), and the sample was predominantly female (59.83%), married (52.08%), and identified as Black African (74.25%). Forty-seven percent completed primary school and 29.73% completing eight or more years of education, with just 23.26% reporting no formal education. Respondents' were equally distributed between the socioeconomic status quintiles, roughly 20% in each category. A majority of respondents (67.70%) had never moved districts.
Results
On average respondents reported a quality of life score of 60.29 with a standard deviation of 15.71 and a range of 0-100, with a higher score indicating better well-being. The majority of respondents reported having chronic conditions (65.14%). Just over 37% reported having one chronic condition, almost 23.5% reported having two conditions, and less than 4% reported having three or more conditions. The most common reported chronic condition was hypertension followed by diabetes. Table 3 displays results of multilevel regressions of subjective well-being on district and individual characteristics. The ICC for the null model is 0.077, indicating that 7.7% of the variance in subjective well-being can be attributed to the older adults' district. Model 1 includes district independent and control variables and shows built resource has a significant positive impact on subjective well-being. On average, a 1% increase in built resource index yields a 0.104-point increase in quality of life score. Mode 1 shows HIV prevalence has a significant negative impact on older adults' quality of life. Compared to living in a district with the lowest HIV prevalence, those living in the second lowest have an average quality of life score 3.2 points lower, those in the third highest HIV prevalence have an average quality of life score 4.3 points lower. Model 1 further shows that healthcare quality, conceptualized by nurse clinical workload, has no significant effect on older adults' perceived quality of life.
Model 2 adds individual level (level 1) controls (i.e., chronic health status, age, race, etc.). In general, the All models control for province dummies. Results suppressed for brevity. *p < .05, **p < .01, ***p < .001 (two-tailed).
individual level controls operate in the expected direction. In Model 2, built resources index remains significant; however, the effect size decreased by over half. HIV prevalence rates do not remain significant. Having a chronic health condition compared to not reporting one decreases a respondent's quality of life score by 5.493 points. For each of the following, quality of life score also decrease: being Black African compared to Other, being married compared to being in a relationship, and having no formal education or primary school compared to 8 years or more. Compared to being in the lowest household SES, being in each higher quintile increases the respondents' quality of life. Individual covariates of age, gender, and resident stability are not significant in Model 2. The relationship between perceived quality of life, district infrastructure, and chronic health condition is explored in Model 3.
Model 3 shows a significant cross-level interaction between built resource index and chronic health condition. In this model, the coefficient for chronic health condition is negative, the built resource index coefficient is positive, and the cross-level interaction of chronic health condition and district build resource index is positive. Figure 2 graphs this cross-level interaction and indicates that the positive effect of community built resources is beneficial for everyone, but more so for those without a chronic illness. As the built resource score increases, the gap in well-being narrows between individuals with a chronic health condition and those without. At 1.5 standard deviations below the mean on built resource index, there is an eight-point difference between those with or without a chronic condition, but the gap narrows to 3.5 points at the other end of the spectrum.
Together, the results indicate that district built resources has a buffering effect on older adults' perceived quality of life, moderated by individual health status. A higher built resource index score indicates a more resource-rich and advantaged district, and respondents living in those districts are likely to have higher subjective well-being.
Discussion
This study presents cross-sectional evidence of an association between district-level environment and older persons' subjective well-being. This is a valuable contribution to the literature as it demonstrates that a place-based theory of subjective well-being is a useful lens for studying "aging well." This study is the first to investigate the effect of district resource conditions on subjective well-being using data from postapartheid South Africa, and one of only a handful of studies that use multilevel modeling to investigate contextual effects on individual subjective well-being while controlling for individual characteristics (Cramm et al., 2012 ).
The results demonstrate that a district's built resources significantly affect individual subjective well-being, even when controlling for individual characteristics such as physical health, SES, and race. Older adults living in more resource-deprived areas report lower subjective well-being, which is a finding that adds to the growing literature on the influence of service environments on older adults' outlook on life (Li, Chi, & Xu, 2013; Muramatsu, 2003) . This finding is consistent with research on older adult populations emerging from other LMICs such as China, where provincial built services were associated with adults' well-being (Knight et al., 2009) , and India, where community context affected acute and chronic illness of adult men and women (Stroope, 2015) . In the context of the literature, the results of the present study highlight the importance of the distribution of built resources for older persons and fine tunes our understanding of how well-being is affected because it used multilevel models to accurately account for both individual and community characteristics at the same time.
The study's focus on place is important because most of the South African population over age 50 are "aging in place" and thus relying mainly on family and friends in their home and immediate neighborhoods. They also rely on formal support (i.e., social and governmental services) that spans a larger geopolitical area (Muramatsu, 2003) , in this case the district level because that is the main site of municipal services and health infrastructure. Thus, even though aging in place means interactions take place in a very small area, as people become older and develop more needs, they may become more vulnerable to the larger service environment in which they live and receive health, social, and governmental services (Muramatsu, 2003) . In this way, district services likely affect subjective well-being more strongly for older persons.
The finding that the effect of increased built resources is moderated by the presence of a chronic condition is also important because it adds to our understanding of the interplay between factors that influence health and well-being differently in the same population. Further, the findings on subjective well-being demonstrate its value as a "health" outcome when studying the effect of community area services and resources; this echoes previous work that finds community level effects are stronger for the psychosocial dimension of health than other dimension (Lynch et al., 2000; Muramatsu, 2003; Pabayo, Kawachi, & Gilman, 2014) .
This work presents insights for policy interventions because it connects subjective well-being to health in the context of basic municipal services, which are a tangible and contested point of policy intervention in South Africa and other LIMCs. First, examining well-being may explain more at the population level than looking at disease alone may explain because well-being may have a protective influence on physical health (Steptoe et al., 2015) . Second, connecting well-being to the lack of access to basic services connects it to society-wide investments that can improve population health. Between 2007 and 2010, the number of protests in South Africa for improved water, electricity, and sanitation service delivery doubled from 8.3% to 16.7% (Jain, 2010) . Improving the access to basic necessities may not only increase social cohesion and reduce violent events, it may also improve the health and well-being of those who receive better services.
This research does have limitations. As the study relied on national probability sample survey data, the number of respondents varies across districts. As such, the results are more influenced by districts with larger sample sizes and need to be interpreted with caution. Also, district characteristics (i.e., built resources, health infrastructure quality) may be endogenous if they are purposively placed in areas with particularly poor health or where there is higher demand. Further, this study did not test for the influence of district public healthcare expenditures or income inequality, which may have an influence on older adults' perceived quality of life. Finally, the nature of built resource index limits the study's reproducibility and generalizability to other populations.
Looking forward, continued research on older South Africans' district context and its effect on well-being and health will continue to be important because the incidence of chronic disease is increasing and the HIV epidemic will continue to strain the system. This study highlighted the role of context or "public goods" for subjective well-being and bolstered Cramm and colleagues (2012) initial findings that suggested subjective well-being outcomes are influenced by context. The findings are useful for implementing programs and interventions designed to achieve greater subjective well-being for all. Future research should investigate models that predict chronic health conditions and include controls for utilization and satisfaction with healthcare.
